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PS»60^( 1985) 11^280 



@I6 M * 

®a R A 

©ffc 31 A 



y ^ y — ju fj )\s#—)vix& 

©ft m PS60- 93953 
@W m BS60(1985)5^2H 
©1984^5^ 3 B@*S(U S)®606730 

1034 

— v^lf-f K 301 
**:7;*-K 4604 

- if r y 'J a* 1211 



S* — # — ^ h lx V 



SPBI ft 



mm* 

2.c <fcs*as*©*sa } 

^ =r — t _bS2 * ^ ** ^ fift O ^ ^ »s<D&^&b%. fcli 



r-t^M b-&:ft*#>a 577353 osfl^cc. -tft/f-A'r 

a. t U-Ctt» L-T m 2 0 0 7!rM#J 1 0 0 0 ppm*at^li^ 

9. &Vti&%*?K1fr\ 77M4mft#<Dzk* 1 0 77^2 OS 
4^©«Jf A7-f ^^-f 1 477^1 6lf^©>f- 

11. o Att^O^WW^^&akK^^^^^KWK: 

177S4Sft#©zk> lO^M2 01f^'J^^A7^ 
h\ 2 7!ig5ff^O>^^7-fef hi^XO'l 4 
77^1 6Si^O/f^7U^'f Kfc^*3&fcrt**K#) 

3.C 5S53<Df**efcaft91 ) 
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1*08360-239434 (2) 

Strfr <btf277S6ffija:#<0> ^^T-terM h 
10. &tt#*r*&»Ke> 13 AttWrW^WK 

ff) 177^4 l07!;12 0«^O';ff^7 

0.6 77M6S«^«>^^^7'-fer-^ Y&tV 

*fifflV^ ^&S*e*©£-0ci£©*-? 1 9 7 3^10^ 
8 0 0^<DPaulik bO^S^S^ 3,7 6 9.3 2 9-^Kl5& 

I^O a ^ » jas^©jE5S/t^!R*588g Ut4)4>tl) *Pfcrt* 

fi^ffl^w:, RE5«i^kJ^*^^^«!A-r^a-4fu-r 



pauiik bttmft&mm'RKi&m&km&'tz extern 

^t^U^io U»U(Kf?©ilio- JKiflwmy&Wt^H 

UtB^ 'SKftffi^© l L^«F ( E P 

006618), mmmmfrb&&i%oZfrm-t 

ft * ^ t>R^JS5t«Ote3® <Dig ft <D?t 4>2kfl« T 
Pauiik b©^&«f^*K^A2:ibW:e^<tJBlt?n^-b7^ 

^ ^ *mm<*K * a, *• s /uftt * flbo srs^^j c o^if 



T^aS 60-239434 (3) 

^•4yt Pauiik ^©^SSfcKSnTtttfifcfcffl^-C, 3- 

° *'>^§*ffi®0 0 5 5 6 i8#te:i^-CH:. tofiiiffi 

\^&tt&&m&x&<Dm.fcmn*Kkz~--f&Kff) 14-15 

9 £^5mm&*:J?tZ>o */tHjortkjaer t Jensen 
(R*'*"-* r U 7^xy^-7 «; >-^*- S ^ h U -J Ind. 
Eng. Chem., Prod. Res. Dev. 16 , 281—286 
(1977))>±7kO0 7J»^ 1 4mft^oiS-C©^PW:> * / — 

^HrcTt'CBl^* Pauiik feOlfr&KIEffl 

* ^0^0^^4,2 12,9 8 9 #K§SS^*l-C*>!k ftfeifc 

4,8 8 6,3 9 9 J). = „ * As^fr<DWm&*&. 

*o ^K^SflSSrifr 4 t 2 1 2,9 8 9 ^*^L*Ltf:£SgEB^© 

*i©-C&i>, Pauiik frC JC ot^^^T-f ^ * 

femfrG&Lizmmt &r ft** *> Q ffi&fljrcw: 

£ St^nytftSI J: £ flK*4S^«ittiftc»^5ffi^tL ( {gig 



k s U it &Jdt W frc % H 5 <t ^ ft-t ^ & o 

«ytyf*^ = -©3- D r ^^^i 0 0 5 6 6 18 
•fttto AtT^^I KX*±:&3*J£#X 

Cii^Lt^o >t-Cttl 4-1 5fit^ffiO« 

<Dt3* ft ^ — ^ ^ * tK - A^crt & *R*at# ^ *87k * 

A-*'^@0?KJt«:Ri«kallaO^®^^4,l 15,4 4 4 ^ 
$s> XO' Erpenback ©3 - n 7 ^<#g*itiS| 0,0 0 8,3 9 6 *t 

-t^-^-t Ki^Xtf 8ffi&5RXtt£/Ut^X J>fiJt*o »6* 
Larkins b<Z>*& f && 4,8 7 4.0 7 0 -^nm^^^SL^ 



60-239434 (4) 

hi>m%tb&mK&i£-r *> c- i^ct r> 

t Singleton ( [7 754 K-f Y 'JT^* + * 

bj Applied Industrial Catalysis 1%, 275—296 
(1988))H:7^ , i^R07^^mtt^/-^ 

<fce:*><t*>ris9 %©-C$>*<k^5 Z.tnm£{^-t+ 
-CSt I* <D&fr * * ** fr$f ire iHrf 



t> < ^»fc#lfc^*«#"* * t 1 * ffe 

\^&m&* ******* zm<t&tx*>>£V**&sL <0 * 

36>t>©mt(HOAC )o^:j5S:tc0g^r&o SfSifcKl 3 ^**' 
J: o-c-JK^-c*)* t7j*igg£*Lt:v*£> J: i> 4>ra^»&-cte*> 

*V*o 7 A** A Ym.£&f8.-ZtLZ>&i<D /<? *><!> 



^8360-239434 (5) 

A'frWf&K iJ a, tK - Mb "5 St5^ & V*X J- * T » \rX 
> f- a*7 A Y (MeOAC ) ~V%> \) * *fc'*?A KW:^ 
^j^'-yA Y\ t&K* 1~»>7A *PA K (Mel ) 

( U^UTIB-r* t & ^mtlKQk^ ) * / * »>7 A 
YS?X.V/TA>7A **A Kt«M^tiWli^tEP 

006 56 1 sKtt&®t&bBLfcm&*¥&ttox<&\s>rtimm. 

A**' A Vyjct*fo<D^&7 A * * A V-a>Z>-TA**AV 
JsAiOT A * * A rA*'sM8l&tsLi&tl,f:&&-?2>o V 

v 

f* -C & & x 6!<0«2£rc P5ffi T £ *> © T £ & o 

H(a)»[«*^^=MbRft;a. (b)l^*>#>;& " 7 ? y v-v " 
friOUc)" >^yuT-f **A Y — " X !>Ji£&o 



1^030360-239434 (6) 

8L& 1 5 0 2 6 0 TC K^U^-C^SfofitEW:^ 1 6 



gt«:#J i9o 7!?S l 9 5 "C t£> o ft 0 2 8 

^£ ttfif-0&-T£>o7to 4>ft©<fefifc4>* %t>ftA/fco*o S 



1^8860-239434 (7) 

mi5^ffiW:^ei^t ! f^3 t 7 6 9.3 2 9^. EP00 56 18 * 
ilJ>'Hiortkjaer £ Jensen ( 19 7 7 ) tC X ot»t ^tt 

4ttn:x ,tfti 4««#JUT©**St('&**l 4m 
fljfctto £ J**fcV^K-& o a 4 0 0 ppm *CflWMfc-3 
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_m L 

- <g ^ ffr 

ttJK(a) (b) (c) (d) (e) 

S * ^ IS * * t£ zk # 7k fi zk # 
Li I fcb t& Li I Lil fiL iS s Li I ffi Li I 
fl&MeOAC IS Me OA C M MeOAC (SMeOAC BMeQAC 



7k, m*^ 1 4 4 4 4 4 

MeOAC, 1 1-1.5 4 1 4 

Lil, 0 2.5 0 20 20 

Rh „ ppm 400 400 400 400 400 

Mel^ If ^ 14 18-15 14 14 U6 

STY 16. 9 5.2 10.4 11.0 15. 8 



-h^t?^^Oft^?Sfr7kJi<DK«(a)W:l 6.90 

ffi^i o. 4-c£oj*io g£8fc(d)fc^*-t: u ^» ^r^r 

>i:i>4Blfi:^oJt«Wtft7k»<b L^J tn7>f * K<h 
y^^T-tTM hOffi:££teUfcS^e)Ki>M^-CSTYW: 
1 5.8 i^iJ^zkS^fflVo^K^t^HW^RC 
STY^ZtoTto 



320 — 240ppro©^ * A $HEV* 2 0 0 TCX=frfr: -^Ttfl 



Kfr^tD i>r> Att«»5tett«^»^* 2ppm 
t*&B#1.3 ppm Xtt-t*- * V'ptsifrvito ZtllrinV * f 

* Aff 2 0 0 nm. 5 0 0 ppm ) ^ / f-xs-T* * P A Y 

eOfrfcSSALrtio *-Y — IBM*** 
T A Y*>ZTf/ J f'A>7A *?A KMOffiaf^ffl^iT«iCS< 

* 

«i^k^ L 0. 5 - 5 IS* t**^, &mi&8Lfo± 



?^B360-239434 (9) 

\m.it&.%<D4r. 4<6>^^E-C2[sl7 7 * ^^^-^Tta *— 
7«1 9 5riani»Lfcq&*-- h * ^-^©**m*-4 

^f^K^^> 1 (#<fcJ£&©ra»a*S^L^^&K£8ffl 

©ffl**ffll*-t 7 A** A K«U" /4-»7* 



& II 











f£ VS. H 












m * ^ 






HtO 


0.X— 20 


1— 4 


0.1—20 


1— 4 


(LU&UO 


2 —20 


10-20 


2 -20 


10—20 


MeOAC 


05—30 


0.5—5 


05—30 


2- 5 


Mel 


5 —20 


14—16 


5 -20 


14—16 


HOAC 










Rh (ppm) 


200-1000 


300-600 


200-1000 


300-600 



&<£.<1&<-±it7 A **A Y&L<£&fr4L<m^ZLt*>m& 
bnZX&ZOo m$£-Zthft/ <rns-r±y-A h»ffi©_bG& 

% * mt.-fiw&tm. (epo o 5 s e 1 8 ) K£>z±*?t>t\n 



iftS^ * 2 Sfi^K^ LOT 1 ! 3 © ^ ^ f ATf K# 

;L/U^*&!K*7ki 4SS#^*;M£*£JUaUto / 

SIS**®©" ^-§-ftW:4 7 2 ppm-C$>o7t 0 tn^O 
*#c4>L7fc. gP^U^^^T^f ^-^M tfiftft 1. S^VC 2 0 

frfo-t^i), AT-r K#^<ftwi#, sryj 
v&mrawttftii 3 tT^-sn^io aaw*9t* at***"* 

0 ^ 3.0*^(33 £«t# ) "4 -CSJ^rtio 

2lf^, ffiftl 9 0t, ds-JCtfn Atf2 3 6 ppm 
Th^fco 'itn7^/'t KM 0.17^{Z5S 

>jfn7^f< kml 5^/^(2 ofifi^ ) <om^ 

-tf'f b#«t#J3 3 1M g * h^iS & fel 4 
fflfct 'Jf)i7a^1 K0.17*^( 2. 5 fift^S ) fcffi 



ttnP360-239434 (10) 

ijf!>A7^/'f K#J0.2*^( 2.7fi:fc# ) KiM^t 

r>r ksikw:^ i. 5*vv ( 2 om*# ) -r&^/to 

^^A^T-tTM Y £ ATT H'^fiOflllOBS 

^^3JSO-^^^-m-:^:o 

iJf^A7Ur>( K(^6^S7^^1 K*£> £ 
K (NMPI )£<D^*s^;d 2 &n(tf^©^*ffi5e 

NMPI, zk2S;S#, >&*M^A'T>t Kl 4. 4 

>w-tf< h 2 7 2>^tt 0 

H!to^n 4 7 2 ppm *-g-/^-C^7to SfciSSW: 19 0 

at«6Si^0. 2^^3!>»t?*t?0. 8-=e/^VCt?rt R^SgK^pK 
i&WStfV AT-f KXtt NMPIO^^aiSOT' 

ix^SW^fH5^W:(^«Ko NMPI Jfc«L-tg 



stSMrf-^fc^T-f **a mov^^n^-to^Sfo 

U< H197 5-1 9 76 &fi*'*A 9 — ^9 * KTfr 

C RC ^IbKS CD "Handbook of Chemistry and 
Physics" (&5 6JK) KWROHW* U*a»»4 

g » W l 



ttB3«3G0-239434 00 
1 8 0 0 a/©iK^RJ5fllH4:A^-C^3to WIM'-tOfl* 

ftSBUfc*. Ut? *T-f*r-l K19MU5ti 
*4 75M5fi*#. *Xtf**>* ^3 10^3 3 5 

4 0 0 ppmitOS^itKA Ut^^o o^fr-MM^ 
^15-20 «M©jjC**MMMC» 1 1 0 ID ■«* 1 

^WrStj-y f-^-TA **A K*«*«^MWC***« 
KR«n*^tfWIMCA*t*o * f~ A * P A K%Xtt 



z^^t 4***4 v-Wfmfrm*frt><D&femft'&&& 

OST YlriiJ MfcKfS&^K:^*n&S®-ciB05g U 



HB3 8360-239434(12) 

lips]— o A«ffiK:*-frj-*^7kft2 0 7^^2 5M# 
*>XtfS TY 1 3 £Jfc«<?n*o 

Vt#&<D k*?*)<D-T4**'4. K*ft LOS?*** 11* *> t>tit> 



fc*Blj£ft:/« tf*^«ftj£*3^ftK«4>< ltfx*^) 



H.O 
14— 15# 

4—5# 



ft CO, ft fi£ H, HQpr MEOH 
^>K:O*/l00 -=e^Ha/100 3£ifcS*Sfc 
^ HO AC ^^HOAC ppm W & <jb 



2-3 



0.2 



1.9 1435(1) 99(2) 



0.1 



91(1) 99(2) 



Klb-hZAAR* L< fcl^^ft6fc%>** <k 2 SSHb/fcJRftlife 



&(1) Me I -HO AC #JB«&rf^©&ftfi£%7*. 



(2) f&OTtmMIRJm. *t*UfcWWl "is*"© 



91 % fll 2 



ft!3H360-239434 (l3) 



& KCC ) 



o # ( ppm ) 



o s> ? ( ppnv/^P ) 



Nal 

9.5 
190 

4.0 
122 

3.1 
400 
14.3 

039 
150 

0.7 5 



Lil 

9.4 
190 
4.0 
12.1 
3.1 
400 
12.7 
03 5 
109 
0.73 



-^ttffe07Uf>l K$fij& 5 lit i»A7^f < KtffiD 

v_ 

'* 9 f-*—Y*u—-7& i 2 8. S i(fe*m8E* 190t 
gsA : Mel 19m«^> 4 72 ppm, 

MeOAC 272*0. I~ 0.75M(LiI10S*^f^) 
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H.O 
2jES# 
STY 


4-5^:*^ 

STY 




ttfc u 


3.0 


1 0.9 




Lil 


. U2 


1 4.8 


m to t£ 


Nal 


8.8 




m m & 


KI 


1 J.2 


1 3.2 




Rbl 




4.3 




CbI 






^ m m& 


Mglj 


10.7 


1 2.7 




Cal, 


1 7.2 




m m & 


Sri , 


7.0 




m m & 


Bal 2 


1 1.2 


1 5.9 


m m & 


Col, 


1 Z6 




m m & 


Sbl, 








Znl* 


5.1 


1 1.5 


f& to 4jfe 


Snli 


1.3 




m m 43 


Fel, 


3.8 


1 3.5 


w#mto&. 


Lai, 




16.7 


Wfr&to& 


Nils 




3.5 




Mnl, 


a9 




m m 



35 V ) 



£££ 


HtC> 
STY 


HiO 

STY 


n 




NMPI 


10.1 






m & 


(Ph)(CH,)»N + r 


6.1 




m 


m & 




7.1 




m 


» 


(Et)(Ph) 3 P*I- 

• 


8.9 




.« 


m # 


NH4M" 


4.6 7 









?*B3 8360-239434 (14) 

01-25 tt^%95©^«6^&^S«-C*&«^ 

gX!?*B3fci£i>tt2^aEfciffi*fr^E:*£ 1 5 O^-Cift 
t^SBtrX*© 0 *^ * A (RhI £ UTT K HI, B* 



L 8^flE4»D^o a* t3&»"f T 1 3 0-15 0 

s***w:£K$u&Er^ b t 5 — 10 

# * 



2M#) *c*>i**r-f Kojft*w;i <mws 

0 4 WSfCifcJt^ 9f*A7-l*^ KaiK^k^^L 



^-^AT^fj*-^"^ K Z 5 If ^ Ttt2W W^ttfx^ 
ttfri U0» LUX y^*A7fj4-*M KaWft t»*MftJlttt* 

mx.tt.7 a * * a vmv.z %^*'m.m(c-iAr>-cT' ^ *jta 

01O^ii>'l 1-2 5 tttaiEU^^tSate^^A 

fi»A7^f>f Kl 6 7522 lffi&#£>*-;uT-fe7M 
^^r-feTM b «b 0 — 2. SM^O'Jf !> at 



8^360-239434 (1$) 

2®s (nottisot) vc*-(rt^ y 

K £ SIo^tM* X tf> ^ A'T ^ -< h^&oaiffcKX 

lai i j»t a * pa kshrkk**^ 

1 0 75S1 2*a,-4 -Cieu , 4>t**j2Sfl:^_bc>7l<^*»^ 
^JUJ:T^lbn^4.0(@l 0 ) £^£*ra«l(Cfa^t £* 

■ 



si zK^-tt 8M#) ts&*<f-*>-r*LT 
Rie^o'J^-f ^7^^^^ Ko^ttt0i 2i>xt>'02 

<tifct*L7M8#y ^Tf KO-20 
U J.TA **A Vmm.K*r^-C ) Kt® Mil 5 lOj* 

•zrt-c^&n m^i®*®^* f-fisT-^j-A ho^jgifttw 

15) 07!f2l931t^T>f^T-tf ^ b«S»DXV>& 



HE|fl360-239434 (16) 

t< ko-2 im:# ; 'j^^ufi ko — 

2 1SM^2 3-5 O#*!!'&*iflJl)**Xtf0 2 <7k2 
— 8mft9&. y^-A^T-feTM V 2 7M#**XD f U ^ 
T1**M K2 — 20^; y^^TM^^M K2-20 

h©Sf*K«e® (01 o ) ©4*3fctf^&g£fr&©-r&*o 
K¥CV*-*aT1 K(cx*«t|^f6]Ji©EE86«:7k«ff 

K©«0*flj Jdtt*** X!>^$^tt *tM~0 2 -r-^ A 
4>fc\^ 0 ^^e>n^SiS«t@^^-c^7fc««)«^W:2^ 

uut fiTjcRreai © * ©# Yt<D<& cof m u fc -c & * « 

019. 2 0. 21 3>Xtf 2 2t±Kfc 2 fijHb&SS&jSfcKl&re 

•f C£*«K (4^18 if ^ ) rcs^* 'iffA7U^ 

* Of^»*^L.-CV»* 0 020 4>®*©'J^**T^*-:** 
Li I + MeOAC ^ LiOAC +McI 



U *-# ±TA **'A V<D&W* J*-7*.5-A h 

l^t U^* AT< ^-^-1 Kfc 'J TV AT-te*"f Y&pkKm. 



USIB360-239434 C17) 

02 4 £ 2 5 W:a^^^«t*^^^K^^O° 

ttMftfc: HOAC STY* £ J>#MfctCH a O*£ ^ 

12! 2 to'* y * ^ — ^**— MbSfSK^frt* 
Lii©f&#*^-r0-c*iJ«ettKHOAC sty*£$>sm& 



MeOAC ©te«*^^l2T££«MaKH0AC STY * t i> 
^WKMeOAC *<fc o-CV^4 0 

Mel©j£*3:^*ri2-r£> ^tfMfcKHOAC' STY*£]?#*i» 

Rh ©f^#^^^ia"r*>i?^W^HOAC STY * <k ♦> 
El 6 * T#:VtS?tfZ> Rh et®^K*tf-f *7k<DS*« 



^-r*7k<D»«*^EI-tr^l?«tt^HOAC STY* <t 

frc^-r*7kO^«*^-r®-C^i»««^HOAC STY*£ 
*>mmK H t O* <!: ^>X\s>2> 0 

^^-*LiI«D^#*^^ia"T?*i7««(rCHOAC STY* 



KK+*I;n<D&m**+W^&b&*toKHOAC STY* 

frCHOAC STY fc£ dttMK: MeOAC * £ ^-CV** q 

(SI 6 HJI^^K frH"* ^ ^ ^ - ^ * = MkS!5 
frt*l-f &MeI<C*£«*^ia-C£> tfMttKHOACfct *> 

fc^t**©f&«*^ia-C£>^ 8U6KHOAC STY© 
CO, STY %tK tfMfttCTk* £ ot^4o 



#1*183 60-239434 (18) 

KHOAC STYOCOt STY5r££. o-CV/-* 

MeOAC <Df&»fc*rf0 ffiW^HOAC 
STYOCOt STY*fc£, flMl&ICMeOAC <p-CV** 0 

K*t^*MeI©IIMrt*-* , H-C*>!K flMttKHOAC STY 

©CO, STY ft i £ , «MftKMeIttc^4o 

® 2 3 fl^^VC^* Lil/LiOAC ^frC^-T A 

H t O<D«fc#3:^-rE-Cig>iK LiOAC £ £ l?«tt^7K 



S A 



in 



S S£ ^ ^85* 



^ -AM 1 




s5 a 

a i h * 



LSI*' 
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ftfflB360-239434 (19) 
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f * 5 
** -5 ^5 
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-*V/t/"f* * JUS fYOH 



FIG. 4 
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«S 3VOH 




~ n / **** * AXS OVOH 
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